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@ Multiple punching press. 

® A multiple punching press includes a supporting 
framework having a die block with a plurality of slug 
holes. A movable punch holder rnoves relative to the 
die block and includes a plurality of punch pins that 
are movable within the movable punch holder be- 
tween a first limit position where the punch pin is 



able to pierce the workpiece and a second limit 
position where the punch pin is unable to pierce the 
workpiece. Each punch pin includes a position set- 
ting mechanism that includes an actuator and cam to 
move the punch pins against the biasing force of a 
spring. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 



The present invention relates to a multiple 5 
punching press, and nnore particularly to a punch- 
ing press that simultaneously pierces and forms 
perforations in a workpiece, such as a substrate or 
other sheet-like material. 

10 

2. Description of Background and Relevant Infor- 
mation 



In conventional multiple punching presses, 
punch pins are arranged according to a predeter- is 
mined perforation pattern for a workpiece to be 
processed. However, if a workpiece includes a por- 
tion that does not correspond with the arrangement 
of punch pins due, for example, to the feeding of 
the workpiece, the punch press is unable to punch 20 
that particular portion, and another arrangement of 
punch pins must be prepared. The workpiece must 
then go through another punching operation to fi- 
nally complete the punching of the workpiece. This 
slows the punching process and reduces productiv- 25 
ity, especially if the workpiece is a substrate that is 
to be continuously perforated with a large number 
of pin holes. 

USA Patent No 3048328 describes a punching 
machine with a number of punch units which can 30 
change the punch pattern by activating or de- 
activating the punches individually by a cam 
mechanism and Japanese Patent Application J PA 
60148630 suggests the use of selectively actuable 
punches wherein the punches are set between two 35 
limit positions. 

SUMMARY OF THE INVENTION 

An object of the present invention is to modify 4o 
conventional punching presses described above by 
providing a punch press where not only the pattern 
of the plurality of punch pins is arranged so as to 
be changeable as the punching process continu- 
ously proceeds but also to modify the punch op- 45 
eration whereby the productivity of the punch is 
improved- 
According to the invention there is provided a 
multiple punching press for piercing a workpiece, 
said multiple punching press comprising: so 

a) a supporting framework; 

b) a die block mounted on said supporting 
framework and including a plurality of slug 
holes; 

c) a movable punch holder mounted on said 55 
supporting framework for movement relative to 

said die block; 

d) a plurality of punch pins held within said 
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movable punch holder in either a first or second 
limit position, each punch pin being aligned with 
a respective slug hole; 

e) at least one position setting mechanism 
mounted on said supporting framework for con- 
trolling the position of at least one punch pin 
between its first or second limit position, where- 
by said at least one punch pin is able to pierce 
the workpiece when in its first limit position and 
unable to pierce the workpiece when in its sec- 
ond limit position; a fixed punch holder mounted 
on said supporting framework, said fixed punch 
holder including a plurality of guide holes, each 
guide hole being aligned with a respective fixing 
hole, characterised by means to absorb shock 
between said movable punch holder and said 
fixed punch holder. 
The multiple punching press according to the 
invention, further includes a plurality of fixing holes 
in said movable punch holder, each of the plurality 
of punch pins being held in a respective fixing 
hole. A fixed punch holder is mounted on the 
supporting framework and includes a plurality of 
guide holes, each guide hole being aligned with a 
respective fixing hole. 

According to another aspect of the invention, 
biasing means bias at least one punch pin towards 
its second limit position. The biasing means may 
be a coil spring. The position setting mechanism 
moves said at least one punch pin to its first limit 
position. 

Each punch pin includes a punch nose for 
piercing the workpiece and an upper portion pro- 
jects from the fixing hole. The position setting 
mechanism engages the upper portion to move the 
punch pin to its first limit position. A cam is con- 
nected to an actuator and engages the upper por- 
tion of the punch pin. The actuator may be a fluid 
cylinder or a solenoid. 

According to another aspect of the invention, 
the movable punch holder includes a space, the 
upper portion of each punch pin projecting into the 
space, and the cam engaging the upper portion 
within the space. The actuator and the punch pin 
are arranged substantially perpendicular to each 
other. 

According to another aspect of the invention, 
the multiple punching press includes a plurality of 
position setting mechanisms for selectively control- 
ling the position of a plurality of respective punch 
pins. Each position setting mechanism includes an 
actuator which is selectively controlled by a com- 
puter. 

The movable punch holder and the die block 
may be constructed as a unit. Each unit includes 
only one punch pin and only one slug hole and a 
plurality of the units are assembled onto the sup- 
porting framework. 
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The invention also includes a nnethod of pierc- 
ing a workpiece comprising: 

a) providing a movable punch holder with a 
plurality of punch pins; 
. b) selectively moving at least one punch pin 
between a first limit position and a second limit 
position within the movable punch holder; and 
c) moving the movable punch holder to pierce 
the workpiece, whereby at least one punch pin 
is able to pierce the workpiece when in the first 
limit position and is unable to pierce the work- 
piece when in the second limit position, charac- 
terised by absorbing shock caused by move- 
ment of the movable punch holder. 
The method also includes selectively moving a 
plurality of punch pins between the first limit posi- 
tion and the second limit position, and engaging at 
least one punch pin with a cam to move the punch 
pin to the first limit position. The punch pin is 
biased to the second limit position. 

The method of piercing a workpiece according 
to the invention also includes forming the movable 
punch holder and a die block as a unit, and assem- 
bling a plurality of the units to form an assembly of 
a plurality of punch pins. 

BRIEF DESCRIPTION OF THE DRAWINGS 



The invention Is further explained in the de- 
scription which follows with reference to the draw- 
ings illustrating, by way of non-limiting examples, 
an embodiment of the invention wherein:- 

Fig, 1 is a sectional view where the punch pin is 

at the upper limit position; 

Fig. 2 is a sectional view where the punch pin is 
at the lower limit position; 

Fig. 3 is a sectional view where the punch pin 
has pierced a workpiece; 

Fig. 4 is a sectional view taken along line IV-IV 
of Fig. 1 ; and 

Fig. 5 Is a sectional front elevation view showing 
separate punch pins in either the upper or lower 
limit positions. 

DETAILED DESCRIPTION OF THE PREFERRE D 
EMBODIMENTS ~ 

The multiple punching press of the present 
Invention includes a movable punch holder pro- 
vided above a die block which has a plurality of 
slug holes. The movable punch holder is arranged 
to vertically reciprocate. A plurality of punch pins 
are provided to be aligned and held within the 
movable punch holder and are arranged to be 
movable up and down. A position setting mecha- 
nism is provided to control the position of each 
nose of the punch pins between the lower limit 
position to enable piercing a workpiece and the 
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upper limit position so as to be disabled from 
piercing the workpiece. 

Referring to the drawings, the multiple punch- 
ing press of the present invention includes die 
5 holder 1, die block 2 which is mounted on die 
holder 1, crown frame 4 which is supported by 
sypporting framework 3, 3 which is mounted on die 
holder 1. 

Fixed punch holder 5 is fixed to supporting 
70 framework 3, 3 with a suitable clearance between 
the bottom of fixed punch holder 5 and the upper 
surface of die holder 1 . Movable punch holder 6 Is 
arranged in the space above fixed punch holder 5. 
Die block 2 includes a plurality of slug holes 7 
15 along Its width with a predetermined space be- 
tween each slug hole. Fixed punch holder 5 is the 
same width as die block 2 and includes a plurality 
of punch guide holes 8 along its width, correspond- 
ing to the respective slug holes 7. 

20 A plurlaity of upright guide pins 9 pass through 

fixed punch holder 5 at its rear side and movable 
punch holder 6 is slldably aranged with respect to 
guide pins 9 to vertically move relative to fixed 
punch holder 5. 

25 Movable punch holder 6 is substantially the 

same size in width as die block 2. One or more 
piston rods 10' of one or more air cylinders 10 are 
connected to the upper surface of movable punch 
holder 6 so as to elevate or lower the movable 

30 punch holder 6 upon actuation of air cylinder 10. A 
plurality of coil springs 1 1 are disposed between 
the bottom of movable punch holder 6 and fixed 
punch holder 5 so as to absorb any shock, enhanc- 
ing the operation of the punch. 

35 Punch fixing holes 12 are vertically bored 

through the core of movable punch holder 6 with a 
predetermined spacing between the holes in the 
width direction so as to be aligned with slug holes 
7 in die block 2. Space portion 13 is provided at 

40 the upper end of punch fixing holes 12; 

A plurality of punch pins 14 are? slidably in- 
serted in punch fixing holes 12 of movable punch 
holder 6 and a coil speing 18 is disposed between 
punch head 14' of each punch pin 14 and the 

45 upper surface of punch fixing hole 12 so as to 
upwardly bias punch pin 14. The ipper portion of 
punch pin 14 projects into space portion 13 and 
punch head 14' Is provided at the top portion of 
punch pin 14. 

50 A plurality of position setting mechanisms 15 

are provided for each punch pin 14 at the front 
upper portion of movable punch holder 6. Each 
position setting mechanich 15 includes air cylinder 
16 having rod 16' and cam 17 connected to rod 

55 16*. Cam 17 is disposed adjacent punch head 14* 
of punch pin 1 4 In space portion 1 3. 

Cam 17 is positioned at a front portion of 
punch head 14' when rod 16' of air cylinder 16 is 

3 
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retracted, and cam 17 engages the punch head 14' 
and pushes it down when rod 16* of air cylinder 16 
is extended. 

In Fig 1, when rod 16' of air cylinder 16 has 
retracted, the punch nose of punch pin 14 is posi- 
tioned at the upper limit position with the punch 
nose being retracted into guiding hole 8 of fixed 
punch holder 5. In Fig. 2, when rod 16* has been 
extended, the punch nose is positioned at the lower 
limit position with the punch nose projecting down- 
wardly from guiding hole 8. 

When the punch nose is positioned at the 
lower limit position and projects from guiding hole 
8, the downward movement of movable punch 
holder 6 causes the punch nose to pierce a work- 
piece W and then pass through into slug hole 7 of 
die block 2. 

When the punch nose is positioned at the 
upper limit position and is retracted into guiding 
hole 8, the downward movement of movable punch 
holder 6 prevents the punch nose from piercing a 
workpiece W because it does not reach the work- 
piece. 

The operation of the air cylinders may be con- 
trolled by a computer. During a controlled opera- 
tion, the upper limit positron or the lower limit 
position of each punch nose of punch pin 14 can 
be selectively set to obtain any arrangement of 
punch pins to pierce workpiece W in accordance 
with any perforation pattern. 

Other arrangements within the scope of the 
claims may be used. For example, it is possible to 
substitute a solenoid for air cylinder 1 6. 

In the embodiment described above, movable 
punch holder 6 and die block 2 are arranged sepa- 
rately from each other; that is, one portion of mov- 
able punch holder 6 includes a plurality of punch 
pins 14, and one portion of die block 2 includes a 
plurality of slug holes 7. However, it is also possi- 
ble to incorporate movable punch holder 6 and die 
block 2 into one unit so as to include only one 
punch pin with one slug hole such as shown in Fig. 
5 by the two dot broken line. This unit is then 
assembled into a punch frame. This type of unit is 
preferable because it is possible to obtain the 
position of each punch and its slug hole as a unit. 

According to the present invention, by provid- 
ing a plurality of punch pins, for example in mov- 
abt punch holder 6 and selectively using particular 
punch pins according to the position setting 
mechanism, the desired perforation pattern can 
easily be achieved. 

Therefore, when the perforation pattern is de- 
sired to be changed during punching operation, 
manual operation is not required, for example, to 
change to another punching assembly, and it is 
possible to continue the punching operation by 
continuously feeding the workpiece even if the per- 



foration pattern is changed for each workpiece. 
thereby extremely improving the productivity of the 
punching operation. 

Although the invention has been described with 
5 reference to particular means, materials and em- 
bodiments, it is to be understood that the invention 
is not limited to the particulars disclosed and ex- 
tends to all equivalents within the scope of the 
claims. 

70 

Claims 

1. A multiple punching press for piercing a work- 
piece, said multiple punching press compris- 

75 ing: 

a) a supporting framework (3); 

b) a die block (2) mounted on said support- 
ing framework (3) and including a plurality 
of slug holes (7); 

20 c) a movable punch holder mounted (6) on 

said supporting framework (3) for movement 
relative to said die block (2); 

d) a plurality of punch pins (14) held within 
said movable punch holder (6) in either a 

25 first or second limit position, each punch pin 

(14) being aligned with a respective slug 
hole (7); 

e) at least one position setting mechanism 

(15) mounted on said supporting framework 
30 (3) for controlling the position of at least one 

punch pin (14) between its first or second 
limit position, whereby said at least one 
punch pin (14) is able to pierce the work- 
piece when in its first limit position and 
35 unable to pierce the workpiece when in its 

second limit position; 

f) a fixed punch holder (5) mounted on said 
supporting framework (3), said fixed punch 
holder (5) including a plurality of guide 

40 holes (8). each guide hole (8) being aligned 

with a respective fixing hole (7), charac- 
terised by means (11) to absorb shock be- 
tween said movable punch holder (6) and 
said fixed punch holder (5). 

45 

2. The multiple punching press according to 
Claim 1, characterised by a plurality of fixing 
holes (12) in said movable punch holder (6), 
each of said plurality of punch pins (14) being 

50 held in a respective fixing hole (12). 

3. The multiple punching press according to 
Claim 2. characterised by biasing means (18) 
for biasing said at least one punch pin (14) 

55 towards its second limit position. 

4. The multiple punching press according to 
Claim 3, characterised in that said biasing 
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means (18) is a coil spring (18). 

5. The multiple punching press according to 
Claim 3. characterised in that said position 
setting mechanism (15) moves said at least 
one punch pin (14) to its first limit position. 

6. The multiple punching press according to 
Claim 2, characterised in that said at least one 
punch pin (14) includes a punch nose for 
piercing the workpiece and an upper portion 
(14*) projecting from said fixing hole (12), said 
position setting mechanism (15) engaging said 
upper portion (14') to move said at least one 
punch pin (14) to its first limit position. 

7. The multiple punching press according to 
Claim 6, characterised in that said position 
setting mechanism (15) includes a cam (17) for 
engaging said upper portion (14') of said at 
least one punch pin (14). 

8. The multiple punching press according to 
Claim 7, characterised in that said position 
setting mechanism (15) includes an actuator 
(16). said cam (17) being connected to said 
actuator (16). 

9. The multiple punching press according to 
Claim 8, characterised in that said actuator (16) 
is a fluid cylinder (16). 

10- The multiple punching press according to 
Claim 8, characterised in that said actuator (16) 
is a solenoid. 

11. The multiple punching press according to 
Claim 8, characterised in that said movable 
punch holder (6) includes a space (13), said 
upper portion (14*) of said at least one punch 
pin (14) projecting into said space (13), and 
said cam (17) engaging said upper portion 
(14') within said space (13). 

12. The multiple punching press according to 
Claim 1 1 , characterised in that said actuator 
(15) and said at least one punch pin (14) are 
arranged substantially perpendicular to each 
other. 

13- The multiple punching press according to 
Claim 1, characterised in that said means (11) 
to absorb shock is at least one spring (11). 

14. The multiple punching press according to 
Claim 1. characterised by a plurality of position 
setting mechanisms (15) for selectively control- 
ling the position of a plurality of respective 



punch pins (14). 

15. The multiple punching press according to 
Claim 14, characterised in that each position 

5 setting mechanism (15) includes an actuator 

(16). 

16. The multiple punching press according to 
Claim 15, characterised in that each actuator 

w (16) is selectively controlled by a computer, 

17. The multiple punching press according to 
Claim 1, characterised in that said movable 
punch holder (6) and said die block (2) are 

15 constructed as a unit. 

18. The multiple punching press according to 
Claim 17, characterised in that said unit in- 
cludes only one punch pin (14) and only one 

20 slug hole (7), a plurality of said units being 

assembled onto said supporting framework 
(13). 

19. A method of piercing a workpiece comprising: 
25 a) providing a movable punch holder (6) 

with a plurality of punch pins (14); 

b) selectively moving at least one punch pin 
(14) between a first limit position and a 
second limit position within said movable 

30 punch holder (6); and 

c) moving said movable punch holder (6) to 
pierce the workpiece, whereby said at least 
one punch pin (14) is able to pierce said 
workpiece when in said first limit position 

35 and is unable to pierce said workpiece 

when in said second limit position, charac- 
terised by the step of absorbing shock 
caused by movement of said movable 
punch holder (6). 

40 

20. The method of piercing a workpiece according 
to Claim 19, characterised by selectively mov- 
ing a plurality of punch pins (14) between said 
first limit position and said second limit posi- 

45 tion. 

21. The method of piercing a workpiece according 
to Claim 19, characterised by engaging said at 
least one punch pin (14) with a cam (17) to 

50 move said punch pin (14) to said first limit 

position. 

22. The method of piercing a workpiece according 
to Claim 19. characterised by biasing said at 

55 least one punch pin (14) to said second limit 

position. 

23. The method of piercing a workpiec according 
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to Claim 19, characterised by forming said 
movable punch holder (6) and a die block (2) 
as a unit, and assembly a plurality of said units 
to form an assembly of a plurality of punch 
pins (14). 5 
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@ Multiple punching press. 



® A multiple punching press includes a supporting 
framework (3) having a die block (2) with a plurality 
of slug holes (7), A movable punch holder (6) moves 
relative to the die block (2) and includes a plurality 
of punch pins (14) that are movable within the mov- 
able punch holder (6) between a first limit position 
where the punch pin is able to pierce the workpiece 
and a second limit position where the punch pin is 



unable to pierce the workpiece. Each punch pin 
includes a position setting mechanism (15) that in- 
cludes an actuator (16) and cam (17) to move the 
punch pins against the biasing force of a spring (18). 
Means (11) is provided to absorb shock between the 
movable punch holder (6) and the fixed punch holder 
(5). 
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